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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to control an optimal 
color characteristic by controlling a thickness ratio of respective 
constituent films without changing a thickness of an insulating film which 
is composed of different plural layered constituent films and has one 



function. 

SOLUTION: Gate electrodes 21 of Cr, Ti, Ta, etc., are formed on a lower 
side glass substrate 10, and on the whole surface for covering them, a 
gate insulating film consisting of a 1 st silicon oxide film 1 1 , a 1 st silicon 
nitride film 12, and a 2nd silicon oxide film 13 is formed. A color 
characteristic is obtained by controlling the film thicknesses of the 1st 
silicon oxide film 1 1 and the 2nd silicon oxide film 13 composing the gate 
insulating film. The 1st silicon oxide film 1 1 is formed in contact with the 
glass substrate 10, and light is not modulated in this contact plane, 
therefore, the film thickness itself of the 1st silicon oxide film 1 1 does 




not act optically. Thus, a TFT substrate with a high color temperature is 
obtainable only by controlling the film thickness of the 2nd silicon oxide 
film 13. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thickness setting-out approach of the liquid crystal display characterized by to control the 
ratio of the thickness of each of said configuration film, without changing the thickness of the insulator 
layer which consists of configuration film of two or more layers which is different in the thickness 
setting-out approach of a liquid crystal display of coming to enclose liquid crystal between the 
transparent electrode substrates of the couple in which the transparent electrode for an insulator layer 
and liquid crystal actuation was formed in order to obtain a desired color temperature, and has one 
function. 

[Claim 2] Said insulator layer is the thickness setting-out approach of the liquid crystal display 
according to claim 1 characterized by being gate dielectric film of a thin film transistor connected to said 
transparent electrode. 

[Claim 3] It is the liquid crystal display characterized by gate dielectric film consisting of configuration 
film of three layers in the liquid crystal display which has a transparent electrode for connecting with the 
thin film transistor which consists of the source electrode and drain electrode which were connected to 
the gate electrode formed on the transparence insulating substrate, the semi-conductor film which 
counters a gate electrode on both sides of gate dielectric film, and said semi-conductor film, and a thin 
film transistor, and driving liquid crystal. 

[Claim 4] said gate dielectric film — a gate electrode — the silicon oxide film of a wrap 1st ~ this — the 
liquid crystal display according to claim 3 characterized by consisting of the 2nd silicon oxide film 
formed on the silicon nitride film formed on the 1st silicon oxide film, and this silicon nitride film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display controlled in the optimal color 

property. 

[0002] 

[Description of the Prior Art] Development is briskly performed from the advantage of a thin shape, a 
light weight, and a low power, the liquid crystal display (LCD) which displays by enclosing liquid 
crystal between transparent electrode substrates, impressing a different electrical potential difference for 
every pixel arranged in the shape of a matrix, and controlling optically is the field of OA equipment, an 
AV equipment, etc., and utilization is progressing. Since a big screen and the high definition animation 
display especially of the active-matrix mold LCD which allotted TFT as a switching element which 
controls the rewriting timing of pixel information to each pixel become possible, they are used. [ on 
monitors, such as various television, a personal computer and also a pocket computer, a digital still 
camera, and a video camera, ] [ many ] 

[0003] The structure of the unit pixel section of LCD is shown in drawing 2 . On a lower glass substrate 
(50), gate electrodes (61), such as Cr, Ti, and Ta, are formed, and the gate dielectric film which consists 
of the 1st silicon nitride film (51) and the 1st silicon oxide film (52) is formed all over the wrap in this. 
Gate electrode (61) The polycrystalline silicon film (60) is formed on upper gate dielectric film (51 52). 
The right above field of a gate electrode (61) is made into the channel field (CH) of a non dope, and the 
polycrystalline silicon film (60) has the source field (NS) and drain field (ND) which were doped by the 
both sides. On the polycrystalline silicon film (60), the impregnation stopper (58) which becomes a 
mask in the ion-implantation process which forms these channel field, a source field (NS), and a drain 
field (ND) is formed. All over the wrap, the interlayer insulation film which consists of a three-tiered 
structure of the 2nd silicon oxide film (53), the 2nd silicon nitride film (54), and the 3rd silicon oxide 
film (55) is formed in these polycrystalline silicon film (60) and an impregnation stopper (58). On an 
interlayer insulation film (53, 54, 55), the source electrode (62) and drain electrode (63) which consist of 
aluminum/Mo etc. are formed, and it connects with the source field (NS) and drain field (ND) of the 
polycrystalline silicon film (60) respectively through the contact hole. The polycrystalline silicon film 
(60), the gate electrode (61), the source electrode (62), and the drain electrode (63) constitute TFT. All 
over the wrap, flattening insulator layers (56), such as acrylic resin and SOG, are formed in TFT. On the 
flattening insulator layer (56), the pixel electrode (57) for driving the liquid crystal which consists of 
transparent electrodes, such as ITO, is formed. 

[0004] On the upper glass substrate (70), the light filter (72) which consists of film resists, such as red, 
green, and blue, is formed in the field corresponding to the light-shielding film (71) which becomes a 
field corresponding to TFT from a black film resist, and the pixel electrode (57) except TFT. In these 
light-shielding films (71) and a light filter (72), all over the wrap, protective coats (73), such as acrylic 
resin, are formed and the common electrode for liquid crystal actuation (74) which consists of 
transparent electrodes, such as ITO, is formed on the protective coat (73). 
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[0005] These bottom glass substrate (50) and an upside glass substrate (70) have a slit, opposite 
arrangement is carried out and liquid crystal (75) is enclosed with the slit. Furthermore, a polarizing 
plate (81) and (82) are arranged on the outside of a substrate (50) and a substrate (70). The light by 
which is this configuration, for example, incidence is carried out from a bottom glass substrate (50) side 
changes with lower polarizing plates (81) to the linearly polarized light, and goes into liquid crystal (75). 
Liquid crystal (75) is controlled by the predetermined orientation condition by impressing a desired 
electrical potential difference between a pixel electrode (57) and a common electrode (74), and the 
incidence linearly polarized light changes to elliptically polarized light according to this orientation 
condition. It is colored by the light filter (72), and this elliptically polarized light penetrates an upside 
glass substrate (70), and the amount of transmitted lights is narrowed down with an upper polarizing 
plate (82), and it is injected. 

[0006] In the above color LCD, while the amount of transmitted lights is controlled by the polarizing 
plate (81), (82), and liquid crystal (75), display light with a desired color and brightness is recognized by 
choosing wavelength with a light filter (72). 
[0007] 

[Problem(s) to be Solved by the Invention] Light passes a polarizing plate (81), (82), a glass substrate 
(50) and (70), the silicon oxide film (52), (53) and (55), a silicon nitride film (51) and (54), a flattening 
insulator layer (56), a pixel electrode (57), a common electrode (74), a protective coat (73), and a light 
filter (72). Among these, except for a light filter (72), although it is transparent and colorless, ITO which 
constitutes a pixel electrode (59) and a common electrode (74) has some coloring, such as presenting 
blueness, for example. Furthermore, when the thickness of each LCD configuration film changed, the 
color property was changing. Although a color temperature and color purity could estimate such a color 
property, it was adjusting the color temperature by doubling the spectral characteristic of R, G, and B of 
a light filter (74) conventionally. However, by the approach of controlling a color temperature by the 
light filter (74), although the pigment, the color, etc. needed to be adjusted, there was a problem in 
respect of cost going up etc. Moreover, the conventional back light light wears redness a little, and 
although there was much what has a low color temperature, in color display, what raised a little color 
temperature is desired. 
[0008] 

[Means for Solving the Problem] This invention is the configuration which controls the ratio of the 
thickness of each of said configuration film, without changing the thickness of the insulator layer which 
accomplishes in order to solve this technical problem, consists of configuration film of two or more 
layers which is different in the thickness setting-out approach of a liquid crystal display of coming to 
enclose liquid crystal between the transparent electrode substrates of the couple in which the transparent 
electrode for an insulator layer and liquid-crystal actuation was formed in order a desired color 
temperature, and has one function. 

[0009] Said especially insulator layer is a configuration which is gate dielectric film of a thin film 
transistor connected to said transparent electrode. Furthermore, in the liquid crystal display which has a 
transparent electrode for connecting with the thin film transistor which consists of the source electrode 
and drain electrode which were connected to the gate electrode formed on the transparence insulating 
substrate, the semi-conductor film which counters a gate electrode on both sides of gate dielectric film, 
and said semi-conductor film, and a thin film transistor, and driving liquid crystal, gate dielectric film is 
a configuration which consists of configuration film of three layers. 

[0010] especially — said gate dielectric film ~ a gate electrode - the silicon oxide film of a wrap 1st — 
this — it is the configuration which consists of the 2nd silicon oxide film formed on the silicon nitride 
film formed on the 1st silicon oxide film, and this silicon nitride film. Thereby, only a color temperature 
can be adjusted, without changing other display properties of a liquid crystal display. 
[0011] 

[Embodiment of the Invention] The structure of the unit pixel section of LCD concerning the gestalt of 
the operation of this invention to drawing 1 is shown. On a lower glass substrate (10), gate electrodes 
(21), such as Cr, Ti, and Ta, are formed, and the gate dielectric film which consists of the 1st silicon 
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oxide film (1 1), the 1st silicon nitride film (12), and the 2nd silicon oxide film (13) is formed all over 
the wrap in this. Gate electrode (21) The polycrystalline silicon film (20) is formed on upper gate 
dielectric film (1 1, 12, 13). The right above field of a gate electrode (21) is made into the channel field 
(CH) of a non dope, and the polycrystalline silicon film (20) has the source field (NS) and drain field 
(ND) which were doped by the both sides. On the polycrystalline silicon film (20), the impregnation 
stopper (19) which becomes a mask in the ion-implantation process which forms these channel field, a 
source field (NS), and a drain field (ND) is formed. All over the wrap, the interlayer insulation film 
which consists of a three-tiered structure of the 3rd silicon oxide film (14), the 2nd silicon nitride film 
(15), and the 4th silicon oxide film (16) is formed in these polycrystalline silicon film (20) and an 
impregnation stopper (19). On an interlayer insulation film (14, 15, 16), the source electrode (22) and 
drain electrode (23) which consist of aluminum/Mo etc. are formed, and it connects with the source field 
(NS) and drain field (ND) of the polycrystalline silicon film (20) respectively through the contact hole. 
The polycrystalline silicon film (20), the gate electrode (21), the source electrode (22), and the drain 
electrode (23) constitute TFT. All over the wrap, flattening insulator layers (17), such as acrylic resin 
and SOG, are formed in TFT. On the flattening insulator layer (17), the pixel electrode (18) for driving 
the liquid crystal which consists of transparent electrodes, such as ITO, is formed. The TFT substrate is 
constituted like the above. 

[0012] On the upper glass substrate (30), the light filter (32) which consists of film resists, such as red, 
green, and blue, is formed in the field corresponding to the light-shielding film (31) which becomes a 
field corresponding to TFT from a black film resist, and the pixel electrode (18) except TFT. In these 
light-shielding films (31) and a light filter (32), all over the wrap, protective coats (33), such as acrylic 
resin, are formed and the common electrode for liquid crystal actuation (34) which consists of 
transparent electrodes, such as ITO, is formed on the protective coat (33). The opposite substrate is 
constituted like the above. 

[0013] These TFT(s) substrate (10) and an opposite substrate (30) have a slit, opposite arrangement is 
carried out and liquid crystal (40) is enclosed with the slit. Furthermore, a polarizing plate (45) and (46) 
are arranged on the outside of a substrate (10) and a substrate (30). Each color property as shown in 
degree table is acquired by controlling the thickness of the 1st silicon oxide film (11) which constitutes 
gate dielectric film, and the 2nd silicon oxide film (13) by this invention. However, the 1st silicon 
nitride film (12) which constitutes gate dielectric film supposes that it is fixed by 500A. The color 
property of the TFT substrate concerning this invention is shown in a table 1. 
[0014] 
[A table 1] 

m^ :Tf_j______j . 



« ft 


_M 


A u v 


a. (1 1) : (1 2) : (1 3>=8Q0A : 500A : S00A 


6 9 5 7K 


0. 006 3 


b. (1 1) : (1 2) : (1 3>=500A : 500A : S00A 


6828K 


0. 0054 


c. (1 1 ) : (1 2) : (1 3)=700A : 500A : 600A 


6 5 6 1 K 


0. 0055 


d. (5 1 ) : (5 2)=500A : 1300A 


6 1 1 9K 


0. 0055 


e. C3_f 


6 7 6 9 K 


0. 0054 



[0015] Among a table, when the 1st silicon oxide film (1 1) is [ the 2nd silicon oxide film (13) of a color 
temperature and color purity delta uv and b when a makes 800A thickness of 800A and the 2nd silicon 
oxide film (13) for the thickness of the 1st silicon oxide film (11)] 800A in 500 A similarly, c is the case 
of 700 A and 600 A respectively similarly, d is an example of a comparison and is a color temperature 
and color purity deltauv in case the thickness of the 1st silicon oxide film (51) in conventional drawing 2 
is 1300A. Moreover, e is the color temperature and color purity deltauv of illuminant C which were used 
for measurement. 

[0016] A table shows the following things. If the thickness of the 1st silicon oxide film (11) and the 2nd 
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silicon oxide film (13) is changed, a color temperature will change, but when change of a color 
temperature the case where only the thickness of a. and b. (1 1), i.e., the 1st silicon oxide film, changes, 
and when both b, c (11), i.e., the 1st silicon oxide film, and the 2nd silicon oxide film (13) change is 
compared, latter one of the variation of a color temperature is large. That is, it turns out that the 
thickness of the 1st silicon oxide film (1 1) does not have so big effect on a color temperature. The 1st 
silicon oxide film (11) contacts a glass substrate (10), and is formed, and light does not become irregular 
in this contact surface, therefore this is for the thickness of the 1st silicon oxide film (11) itself not 
acting optically. On the other hand, the 2nd silicon oxide film (13) is inserted between the 1st silicon 
nitride film (12) and the 3rd silicon oxide film (14), as independent silicon oxide film, by the thickness, 
changed the die length of an optical path and has affected the color temperature so that clearly from 
drawing 1 . Therefore, a color temperature is controllable by changing the thickness of the 2nd silicon 
oxide film (13). Especially, a and b have a high color temperature compared with illuminant C, and it 
has become the white which the color temperature of c was [ white ] lower than illuminant C, and 
required redness to blueness starting and being recognized. 

[0017] The conventional d has a low color temperature, it is reddish and this is not so desirable. At the 
former, there was nothing besides changing a light filter (32) to obtain a desired hue like the above- 
mentioned. In this invention, a TFT substrate with a high color temperature is obtained like [ only 
controlling the thickness of the 2nd silicon oxide film (13) ] a or b. 

[0018] Moreover, since the sum total thickness of the silicon oxide film which constitutes gate dielectric 
film from b and c is changeless, a TFT property can control only a color temperature independently. 
Moreover, in any case, it is 0.0053-0.0055, and, as for color purity deltauv, it shows the good property. 
Furthermore, the color property of the LCD panel using the TFT substrate (10) of this invention of the 
structure shown in drawing 1 is shown in a table 2. 
[0019] 
[A table 2] 







A LI V 


f . (1 1) : (1 2) : (1 3)=&O0A : 500A : 800A 


9 1 7 9K 


O.011 


B. (1 1 ) : (1 2) : (1 3)=500A : 500A : 800A 


9 246K 


0. 0 1 2 


h. (1 1) : (1 2) : (1 3>=700A : SOOA : 600A 


8525K 


0.012 


) . (5 1): <5 2)=»500A : 1300A 


7 9 1 2K 


0. 022 




8 68 5K 


0. 0 1 1 



[0020] f, g, h, and i are color temperature and color purity deltauv(s) of the LCD panel using the TFT 
substrate of a, b, c, and d in a table 1 respectively among a table. Moreover, j is the color temperature 
and color purity of the back light light source for LCD which were used for measurement. By the LCD 
panel, since wavelength is extracted with a light filter (32) compared with the case of only a TFT 
substrate, the color temperature is high. However, since i is compared with j and the effect of extinction 
properties, such as an opposite substrate (30), liquid crystal (40), a polarizing plate (45), and (46), is 
added simultaneously, fluctuation of a color temperature is large. OK, in this invention, the LCD panel 
with a slightly low color temperature can be obtained for the LCD panel with a high color temperature 
like h like f or g by controlling a color temperature like the above-mentioned by the TFT substrate (10) 
side compared with the back light light source compared with the back light light source. Moreover, f 
thru/or h show good color purity deltauv compared with the conventional i. 

[0021] From the above explanation, a desired color temperature is obtained by controlling the thickness 
of the 2nd silicon oxide film (13) with the gestalt of this operation. In addition, not only the 2nd silicon 
oxide film (13) but the 1st silicon nitride film (12) of thickness affecting a color temperature in this way 
is the same. However, when the thickness of the 1st silicon nitride film (12) which constitutes gate 
dielectric film is changed, it is difficult to ask for the thickness of the 1st for offsetting fluctuation of a 
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TFT property or the 2nd silicon oxide film (11), and (13), and the thing from which a target color 
temperature differs and for which a design is changed for every model is not desirable on a 
manufacturing cost. Moreover, when changing the thickness of the silicon oxide film (1 1) of not only it 
but the 1st or the 2nd, and (13), in order to obtain a desired color temperature, the 1st silicon nitride film 
(12) must change thickness, and these setting out is very difficult for it. 

[0022] Furthermore, in this invention, since a pinhole defect etc. is prevented, and its pressure-proofing 
improves, since gate dielectric film consists of three layers, the 1st silicon oxide film (11), the 1st silicon 
nitride film (12), and the 2nd silicon oxide film (13), and leakage current is suppressed, dependability 
improves and the yield goes up. As a gestalt of other operations, a color temperature can be similarly 
changed by changing thickness, other configuration film (14, 15, 16), for example, interlayer insulation 
film, of LCD. In this case, a desired color temperature can be obtained by controlling the thickness of 
either the 3rd silicon oxide film (14), the 2nd silicon nitride film (15) or the 4th silicon oxide film (16). 
However, in this case, since the thickness of the interlayer insulation film (14, 15, 16) itself changes, in 
case permeability is affected or a contact hole is formed in an interlayer insulation film (14, 15, 16), 
there is a problem of** etching time must also be controlled — that an end point should be 
determined. 

[0023] Furthermore, it is also possible also by changing the thickness of a flattening insulator layer (17) 
to control a color temperature. However, with the structure shown in drawing 1 , tuning finely the 
thickness of the flattening insulator layer (17) which consists of acrylic resin in order to obtain a desired 
color temperature has a problem in respect of precision. 
[0024] 

[Effect of the Invention] A desired color temperature can be obtained by changing the thickness of the 
various film which constitutes a liquid crystal display from this invention so that clearly from the above 
explanation. A color temperature is controllable by modification of simple setting out of only changing 
the thickness of the 2nd silicon oxide film by making gate dielectric film into the three-tiered structure 
of the 1st silicon oxide film, a silicon nitride film, and the 2nd silicon oxide film, and asking for the 
thickness of the 2nd silicon oxide film, and the relation of a color temperature beforehand especially. 

[Translation done.] 
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xlg (7 0) (4, ^^5rt>oT>(t[fiJiHB^tb, ^Ojjf 
Ktl-ffifa (7 5) ^ttA$tb-CV^5 0 Mtd x (5 
0) t«S (7 0) cD*MBKCf4, (8 1) (8 

(50) wfrbAktznzyti*. rmvuitte 

(8 1) Jci^it^iiTt^^bLT, i&ih (7 5) -A 

s. ffifi (75) i4, wmmm (57) (7 
iBiftjttiBKttflP^H, ^vmfavtm^i&^xAftmMm 

/P^- (7 2) »iT*fe£*L, ±«^7^«« (7 0) 
Sra*L-T±«©fl|*« (8 2) (r «t •) SiS3tfi^«£ V 

[0 0 0 6] y±»*7— LCDX-14, (S3t« (8 1) 
(8 2) StFjSfa (7 5) fcj: BSfifcftWBMiPStia 

(7 2) KiflStgriMiiR;* 

[0 0 0 7] 



t 
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l&W*m»:L£?ki-ZW&m] #14, <B3t« (8 1) 
(8 2) , #y*m& (5 0) (7 0) , Wt'/yay 
111 (5 2) (5 3) (5 5) „ aVR (5 1) 

(54) , ¥t<bw (5 6) , mmnm (5 7) , 

(7 4) . «fl||ft (7 3) , 
9— (7 2) r 9 #7 — 

(7 2) MiT-li*)5i5, W*.tf. 0 

*ss (5 9) Rv&i&wm (7 4) I TO 

14, W^SrSI"**. « r F<7?*fei45$ )?)o #LC 

t«£3fc{4, — — (7 4) CO 

R, G, Bco^iRFtt^^-frSr tld«t«9, feifi&Sr 
Pffl5LTVfc„ fem*£r;&7 — •7 4*>9 

- (7 4) <©*-C«»i-S;frifc-CH\ M*. jfe$|4?*M 

[0 0 0 8] 2 

[ooo9] #tc, Atnej&MKtt, uMBSntt&tc&tt 
[ooio] away- mumr*, y- htt&fr 

[0011] 

5LCD«)*{fc«*»«)«iftSr*f. T(W&0^7^S« 
( 1 0) ±fcl, Cr, T i , T a^coy- h«H (2 

i) *s»i«*Jx, n*ifc«5^iBJc, mi<omit->V^ 

, mi<0&tt>isV a^flg (1 2) &tffl2 
©IMUfJ a^K (13) A^^C^y- h^K/45JFM 



4 

3*tT^5. (2 1) ±*oy-H6»Bt 

(11, 12, 1 3) Jtldte, =J>8g (2 

0) *s»ri£Stb-CV^S. * *m (2 0) 14, 

y— (2 1) <D\£.±.fgt&& J *s Y—~f<T)f- J r 
;i^t& (CH) t£i%. Ztomm^ K— ev^Sitfc 
y— *fl»tt (NS) WKKyffiS (ND) Sr^TLT 
^BfifDavR (2 0) ±lct4, rjifeft^ 
*/H»$, y-^ffl^ (NS) &l5Kl~f J'ttW (N 
D) ^ffM-T^^viiAlStc^T^x^ 

o A^h-y^- (19) iS^StbTVi. rttP>#^a| 
fyavl (2 0) ,&tfi£A* (1 9) £»9 

^ffitctt, f 3©8ftv'!J3^ (14) , ^ 2 co^t; 

fiiavi (i 5) atrauwiMb^y =v» (i 6) 

iffeig;K(l4, 15, 16) ±i;tt, Al/Mo^b 
fcSy— (2 2) MKW^tS (2 3) jjsjg 

3>BI (2 0) coy-^ffiig (ns) RtfKKvfl* 
(ND) fcSHfcSJve^S. Ua^R (2 

o o) , v-hmm (21) , v-^mm (22) &t/K 

W>-®g (2 3) HTFT4:MLT^5„ TFTi 

(17) asj&fcSih/o**. raftd&Btnt (17) ±id 

14, I TO^CO^BJIi^^^^S^Hl^lgWli-S^iOtO 
M^Sffi (18) ^JA^tbTV^. SLk<D#P<, TF 

[0 0 12] JiftlJCO^f^^SS (3 0) ±ICI4, TFT 

(c>Ffjc£;-t-2,ffl^l-llfecoy -fMi/-^ M»e>ft.5jg3fc 

R (3 1) . S.t>«, TFT?r^<Pim«ffi (18) 

f>45*7-7-fy^- (3 2) fcBl&£tiX\,^Z> 0 r. 
HbiiTtK (3 1) ST^*7-y^/U^- (3 2) 5r« 

5^:BIC|4, T^y/v-»Jfi«JtW«ll«t (3 3) 

tt, (3 3) C0_h(i|4, I TO«f©aW««*»fe 

ftsttAmrjso^attii (34) imaListix^&. 

[00 13] rti^TFTM (10) bMftm®. (3 
0) 14, iW^?rto-C*J-fS)i2e^n, *W«8^(C«S 

(4 0) *J#tAS*trv^5. Mi^, S« do) tss 

o (3 0) oo^Mctt, (S7t« (4 5) (4 6)riSEe£ 

mt^v^^m (i i) Mi2©8ftv/!)3>i (i 
3) (omm&mm-rzztx. nkmv iv^MM 

(12) II, 5 00At-ftU^5„ ait, 

[0 0 14] 
[*1] 
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(4) 



» m 




Au v 


a. (1 1) : (1 2) : (1 3)»800A : 500A : 800A 


6 9 5 7K 


0. 005 3 


b. (1 1) : (1 2) : (1 3>«500A : 500A : 800A 


6828K 


0. 0054 


c. (1 1) : (1 2) : (1 3)=7Q0A : 500A : 600A 


6 5 6 1 K 


0. 0055 


d. (5 1) : (5 2)=500A : 1300A 


6 1 1 9K 


0. 0055 


e. CXM 


6 7 6 9K 


0. 0054 



[0015] m<p, a « N n i <Dm^y y => ( i 

l) ©i^8 0 0A, !&2<£>®Hfc;v-y (13) 

<»mm* s o o a t Lfc»£-fc*srt z&i&m&xf&mm 
Auv, bammz&i (omit-yv =>-^ (id #5 
o o Avm 2 <nmiki/ V (n) #8 o oA©i 
£\ cii^ii^yooA, 6 o o A^W-g-T-fc^o 

dte, it!5E^J-e*> 9 , ^Jt5(0|l|2^ibMt2)^l»^t:-> 
(5 1) »^ff75S 1 3 0 0 A(DS§&V>&m.mb 

fei&g t fe^fift a u v x-h 

10 0 16] £tT(0*i:^5„ f l©iWt 

•>!)3>i(n) (omt'y i) a in) © 
jBiwiMb^y =»^K (id 

•g-i, btcEP^l«^!)=>I(H) £Jf§2 

©Hfls^y =»>« (13) ©ffi##ae*>ofc»&0>fes 

v\ SP*>, iicSft^^yg (ii) <DRffri, 

*u4, jiicifc'/Da^i (id istf^sts (i 

(11) ©BII¥-l-©t©H:*16ttHf^fflL«v^ft-e*> 
5„ rtt(C*fLT, H2(Dift->!)3yI (13) te, 

^i^p>We>^/j:«t5Jc, iioiftv!) axil (l : 



io*2) ^3WSIfti/!J3yI (14) 0>|«lCi*SixT*S 

feaflft»»SrXtfLTt^5. & 
oT, $2©MV!)3y|8 (13) Ogf?r^i5r 
9, feja«S:«!»i-sriiJ«t?#S 0 ai 
bte, CJtaitJt^T, feja*^il5<> #3«5Sji>a»oT 

[0 0 17] tt*«)dttfejafl[*J[S<, i*«!i>oT* 

(3 2) Sr*3E1-6«#Hc4ta>ofc 0 *^^"Ctt, f 2 
OSftvynVg (13) ©BW&lfflfp-t-a©*-?, a 

feswibcDj^u:, feiaflE©j«v^TFT««asi»e>n 

5. 

[0018] bictt, y- h-ite^Sr«^-r 

S^b->y = vRo-a'tHKJSH:, ^a^v©-?, tf 

S„ V^-fttW^'g-'b, feS&KAuvli, 0. 0 0 

5 3~0. 0 0 5 5-C, a$f^i|#ttSr^UTV^S„ Jg 
so @1 |;*tffijg©*|gB^«7)TFTSfi (10) 

l^fcLC D^/K£>£,4344SriJ 2 Ic^-To 
[0 0 19] 
[3? 2] 







A u v 


f . (1 1) : (1 2) : (1 3>=800A : 500A : 800A 


9 1 7 9K 


0. on 


m . (1 1) : (1 2) : (1 3)=500A : 500 A : 800 A 


9 2 4 6K 


0. 0 1 2 


h. (1 1 ) : (1 2) : (1 3) =700 A : 500 A : 600A 


8525K 


0.012 


I . (5 1): (5 2)«SO0A : 1300A 


7 9 1 2K 


0. 022 




8S85K 


0. 0 1 1 



[0020] m$>. f, g. hsi; i ii, *n- 

SJ^T, a, b, cRt^d«r)TFTS«SrfflV'>7tLCD 

^*/w<DfeiB*&tffei&a: a u vT-fcs. j «ay 

LCD^flt TFTSfiO^iOi^i: 
it^, HJ — yjArf — (3 2) IdifJ^S^^PjttS 
OT\ &&&ttn<&oTV^. Lri>L#ase>, HUB* 



IC, i t j £Jfc-<-C\ StfaSS (3 0) , Wife (4 

0) , <!3fc« (4 5) (4 6) ^WKJt#tt«|KS*S*P 

tt, TFTS« (10) tf>flST\ HMizE<O^D<, &iEg=<£> 
•5, h<D«t5l-, hjfcMlCit^Tffi^lrfe^ 
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Shm fif*cD i KJfc^ iuv^L 

[0021] ei±0>ttW J: n , *gafi0>»«-eM:. £ 2 
©SMbS'y avgt (13) ©BWSrftOW-fSrtlcJ: 

«£i?»«rXHN-<DH:, m2<owMkis9=>m (is) 

gl«tft->y a^i (12) fc|5j«T*fc 
->y=>VK (12) ©gtff«r«*.fci#, TFTlJ#ttO 
(11) (13) ©fflWSr*«>Sri!SSHJt-C, B^co 

^2©Kfti/y3i/i (H) (13) 

(12) fc*fcBtli***4»:mtffc&1\ r*ufe 

[0 0 2 2] MtC, #3PJ-C-rau y- M&Mfttt* Ml 
Otft^llafi (11), *1 (Omkis!) =VBt (1 
2) XlftB2©»fls^!) (13) ©3i^f))i5 

OWAIIMA.tfJlfllIlfiMi (14, 15, 16) tCOVN 

4) . »2olfts/y3yi (is) «fc»jR4oMft: 
•>y=vjK (16) ©^i^h.a»©B»**d*W-<5::£U: 

*tt, AffllfittlS (14, 15, 16) SttroiKffasg 

g (14, 15, 1 6) \C=t>?? h&— A'&T&tiL-tZ 



(5) 

[0023] Mlw, ¥*I*fc*felilBS (17) nmw-^x. 

[0 0 2 4] 

<n>m m t <d m& & $> b t>> c #> # x *> < r. t »c <t 

[HiffiWlBS^^UiBJ] 

[nu *%n<o£tt^&ttft>a>sttA$«&B<z>miB 

[0 2] ^*(D^s^^e»»r®ia-e*)5o 
[^wiftpj] 

20 10 

11, i3, i4, i6 mit>v =>>-m 

12, 15 sfkv-y =^ 
i 7 ¥ffl{biS&igfc§l 

1 8 w^HH 

2 0 p — S i 

21 f- hmm 

2 2 y— 

2 3 h'M 

3 0 

30 3 2 iJy — V 4 1^9 — 

3 3 &mm 

3 4 #i§«& 

4 0 ffifflg 

4 5, 4 6 fil}fe& 
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(6) 



1] 



46 40 



3.1 



)4 33 32 30 
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